Introduction
Alcohol consumption is a major public health issue worldwide and is responsible for 5.9% of all deaths. Scientific studies conducted by the World Health Organization underlined that 5.1% of the global burden of disease and injury is attributable to alcohol.
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Fiabane et al Alcohol consumption has negative effects not only on the drinker, but also on their families and the social context, promoting violent behaviors, social isolation, job loss, and accidents at work and on the road. [3] [4] [5] The treatment of alcohol addiction currently involves a wide variety of effective treatment options which can be performed either in an inpatient or outpatient setting, including medications (eg, disulfiram), cognitive behavioral therapy (CBT), motivational enhancement therapy, 12-step facilitation therapy, contingency management, relapse prevention therapy, and family therapy. [6] [7] [8] During the last 20 years, there has been a growth in the number of short-term residential treatment facilities characterized by highly structured and short-duration treatments involving group therapy, individual therapy, and alcoholism educational programs designed to address the specific behavior of drinking. 6, 9 Previous studies showed an overall reduction in anxiety and depression and an improvement in psychological functioning among alcoholics during the first 3 or 4 weeks after detoxification; 6, 10, 11 however, some authors found that the late post-detoxification period is at risk for the onset of depression and relapses, and research is needed to investigate factors associated with stabilization of change and abstinence. 10 In this context, an individual's "readiness" to change their drinking behavior plays an important role in the alcoholism treatment literature. 12, 13 The transtheoretical model of intentional behavior change outlines a series of stages a person goes through when changing their drinking behavior.
14 These stages of change include precontemplation, contemplation, preparation, action, and maintenance. In the first stage, the individual is not ready to change and does not intend to start with healthy behavior in the near future. In the contemplation stage, the individual begins to recognize the problem with alcohol but takes no action; in the action stage, the individual is ready for action and is making steps to change behavior; in the last stage, maintenance, the individual works to avoid a relapse. 14 Some studies have demonstrated the importance of motivation for treatment in predicting session, attendance, recovery, and prognosis. 15, 16 For example, a study on inpatient alcohol treatment found that patients whose motivations to enter treatment were related to current external threats (eg, risk of losing their job, driver's license, or spouse) obtained better treatment outcomes. 17 After detoxification, patients suffering from alcohol addiction show a high relapse risk and craving or intense desire to keep drinking identified as a trigger for relapse. Craving is defined as an intense and urgent subjective experience that prompts individuals to achieve a target, or practice an activity, to reach its desired effects. 18 It is clear from the literature that actively desiring alcohol during abuse treatment may be a better predictor of relapse than other variables at admission, such as alcohol severity, psychosocial functioning or treatment duration. 19, 20 Previous studies supported the association between the temptation to drink, in particular subjective craving during treatment, and alcohol relapse. 21, 22 Over the last 40 years, a variety of models for conceptualizing craving have been put forward. However, there is currently no scientific consensus on the factors that influence craving and conceptual definitions of craving vary widely; 21 a biopsychosocial multidimensional addiction model was proposed but key variables for addiction treatment are still unknown. 23 Negative affectivity has emerged as a prominent cue for craving in clinical studies. [24] [25] [26] Since craving is a strong predictor of relapse after treatment for alcohol dependence, it could be useful to identify at admission to a rehabilitation program which factors affect craving to better orient treatments.
We carried out this retrospective study to explore changes over time in motivation to change, anxiety, and depression in individuals with alcohol dependence undergoing rehabilitation treatment; we hypothesized an improvement of the motivation to change and a decrease of anxiety and depression at the end of the rehabilitation program. The second aim was to investigate which pretreatment factors are associated with posttreatment temptation to drink; we hypothesized that negative affectivity is a significant predictor of temptation to drink. Finally, since temptation to drink is negatively associated with treatment outcomes, we compared the psychological variations over time between patients with low versus medium-high baseline level of temptation to drink.
Methods Participants
This retrospective study was carried out on 649 inpatients consecutively recruited from seven inpatient 28-day residential rehabilitation centers for alcohol addiction in Northern Italy.
Of 649 patients, 170 (26.2%) were excluded from the study or refused to participate and 47 (7.2%) were excluded from the subsequent analyses because of missing values on key variables (for details, see Figure 1 ). 
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Motivation to change and temptation to drink Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR). 27 All participants were informed about the aims of the study and informed consent was obtained.
Patients were assessed by means of self-report questionnaires at the end of their first week of residential treatment after complete detoxification (pretreatment, T1) and before their hospital discharge (posttreatment, T2). The residential rehabilitation program lasted 28 days and was characterized by a high intensity of medical and psychotherapeutic treatment, including CBT group therapy, individual psychological therapy, physical training, health education sessions, and skills training. 6 All data collected in this study were derived from tools and treatments used in routine clinical practice of the centers involved. This research is a second part of the study previously published in this journal and approved by the institutional review board (Committee of the Care and Research Institute of Tradate, Salvatore Maugeri Foundation, Varese, Italy). 6 
Measures
Motivation to change and self-efficacy These were assessed using the motivation assessment of change -alcoholism version (MAC2-A). 28 It is a 36-item self-report measure of motivation for change in individuals with alcohol problems based on the transtheoretical model. 14 The Likert-type scale ranges from 0 (not at all true) to 6 (completely true) for each item. For this study, we used the total scores for each of the six stages of change (precontemplation, contemplation, determination, action, maintenance, and termination) (18 items) and the self-efficacy subscale (6 items) . This instrument has demonstrated good reliability and validity in measuring motivation for change in the Italian population. 28 readiness to change and temptation to drink These were assessed using two 100-point visual analog scales (VASs) included in the MAC2-A questionnaire which used a response format ranging from 0 (not at all) to 100 (extremely). 28 
Depression and anxiety
These were assessed using two scales from the cognitive behavioral assessment -outcome evaluation questionnaire. 29 The depression scale (19 items) and the anxiety scale (14 items) were scored on a 5-point Likert-type scale ranging from 1 (nothing) to 5 (a lot). Both scales demonstrated excellent reliability in clinical groups (depression, α=0.91; anxiety, α=0.90).
statistical analysis
Descriptive statistics were used to analyze characteristics of the sample (eg, age, sex, education, polysubstance dependence). The temptation to drink scale was dichotomized considering the median of the scores distribution, to obtain two separate groups of patients characterized by low (#20) and medium-high (.20) temptation to drink levels. This method has been widely used in previous scientific studies. 30, 31 Data were separately analyzed for each psychological variable by means of repeated measures analysis of variance (ANOVA), with time (T1, T2) as the within-subject factor and temptation to drink (low vs medium-high) as the between-subject factor. The dependent variables in each analysis were the stages of change, self-efficacy, readiness to change, depression, and anxiety.
Pearson's correlation analysis was performed to examine bivariate correlations among pretreatment factors (eg, depression, readiness to change) and posttreatment temptation to drink. Variables which showed a significant correlation with posttreatment temptation to drink (p,0.05) were included simultaneously in a multivariate regression model to identify baseline predictors of posttreatment temptation to drink. A p-value ,0.05 was considered statistically significant.
All statistical analyses were conducted using SPSS, Windows version 13.0 (SPSS Inc, Chicago, IL, USA).
Results
Patients were predominantly male (70.8%) and had a mean age of 46.47±10.13 years; 49.3% were employed and 65.5% had a low education level. The majority of patients had a history of .10 years of alcohol dependence (55.1%) and Table 1 .
Modifications over time in the stages of change for the total sample are described in Figure 2 In relation to self-efficacy, ANOVA showed both a significant main effect of time (F=197.33; p,0.001) and a significant main effect of group (F=78.25; p,0.001).
In relation to readiness to change, ANOVA showed both a significant main effect of time (F=7.06; p,0.01) and a significant main effect of group (F=24.45; p,0.001).
In relation to depression, ANOVA showed both a significant main effect of time (F=485.54; p,0.001) and a significant main effect of group (F=22.65; p,0.001). Also, anxiety 
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Motivation to change and temptation to drink revealed both a significant main effect of time (F=402.88; p,0.001) and a significant main effect of group (F=17.76; p,0.001). Results are summarized in Table 2 .
Results of the correlation analysis (Table 3) showed that posttreatment temptation to drink had a significantly negative correlation with age (r=−0. Results of the multivariate linear regression analysis are presented in Table 4 . Significant predictors of posttreatment temptation to drink were polysubstance dependence (β=0.18; p,0.001), readiness to change (β=−0.12; p=0.01), and selfefficacy (β=−0.10; p=0.05). This model was adjusted for pretreatment temptation to drink level and rehabilitation center, and explained 24.0% of the total variance.
Discussion
The first aim of this study was to explore modifications in motivation to change, anxiety, and depression among alcoholdependent patients during their early detoxification period.
Concerning motivation to change, our findings showed an overall significant improvement in motivation to change for the total sample. Residential rehabilitation programs for alcohol disorders are designed to detoxify the individual and to enhance their motivation to change, coping strategies, and interpersonal skills. 6 Patients moved from the initial stages of change (precontemplation and contemplation), where addicted individuals have little interest in considering the change, to the stages of action, maintenance, and termination where they implement the plan and new behavior becomes normative. 12 The stages of change have been found to be important predictors of treatment outcomes for many disorders, including No-low temptation to drink versus medium-high temptation to drink. Data presented as mean (sD). Within-subject factor: time (pretreatment, posttreatment); between-subject factor: temptation to drink (low versus medium-high temptation to drink). Dependent factors: six stages of change, self-efficacy, readiness to change, depression, and anxiety. Abbreviations: M, mean; sD, standard deviation. 
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Fiabane et al alcohol problems. 32 For example, a previous study found that posttreatment (and not pretreatment) stage of change was predictive of drinking outcomes at 12-month follow-up. 33 Additionally, Cadigan et al found that the highest levels of alcohol were associated with moderate levels of readiness to change among college students. 34 Concerning anxiety and depression, we found a significant reduction in the levels of both during the rehabilitation program. These findings confirm previous research which showed a decrease in psychological distress during the early alcohol detoxification period. 6, 11, 35, 36 It is well known that addiction is associated with negative affectivity (eg, anxiety and depression) and that alcohol use in many cases can be considered as an avoidance coping strategy to escape from negative internal states and to reduce self-focused attention. 10, 24, 37 Previous studies demonstrated the high co-occurrence of alcohol use disorders and depressive symptoms, and showed that depression and rumination negatively affected the treatment and prognosis of alcoholdependent patients. 24, 38, 39 A review underlined that individuals with anxiety disorder, in particular panic disorder, had an increased risk of developing alcohol dependence. 40 Psychological health and quality of life tend to improve after detoxification and treatment and worsen during relapse. 35, 36 Therefore, interventions focused on coping skills are important to train patients to use in everyday life alternative responses to triggers (eg, emotional distress) in place of drinking. 8 The second aim of this study was to explore baseline predictors of the posttreatment temptation to drink.
Temptation to drink, usually known as craving, is a key area for addiction treatments since it is associated with increased risk of relapses and worse outcomes among substance dependence patients. 23, [41] [42] [43] We found that posttreatment temptation to drink was significantly associated to polysubstance dependence and baseline readiness to change levels. Previous studies showed that polysubstance dependence is associated with negative outcomes since different drugs can enhance each other's negative effect with a synergistic result. 44 Indeed, polysubstance abusers run the risk of developing an addiction to multiple substances and have an increased risk of developing serious physical and mental diseases. This is in line with a previous study among patients in a residential rehabilitation program, which showed that the polyabuser group scored higher in depression, anxiety, and psychological distress compared to the pure alcoholics group. 6 Furthermore, a recent meta-analytic review of psychosocial interventions for substance use disorders found that treatments targeting polysubstance use were less effective and had the lowest percentage of posttreatment abstinence compared to other interventions for substance dependence. 44 Therefore, polysubstance abuse interventions should be tailored to the individual's needs to ensure more effective and comprehensive treatment. 45 Readiness to change is defined as a combination of the individual's perceived importance of the problem and their self-confidence in the ability to change. 12 It has been widely used to measure motivation to change drinking behaviors and to suggest intervention strategies. 16, 17, 32 Few studies have explored the association between readiness to change and craving; our results are in line with Chakravorty et al who found that readiness to change was an important predictor of craving among alcohol-dependent subjects, but additional studies are needed to clarify and to confirm this relationship. 23 In our study, contrary to our hypothesis, baseline anxiety and depression were not significantly associated with posttreatment craving. This is not in line with previous literature showing that negative affectivity, both as a dispositional characteristic (eg, negative affectivity or neuroticism) and as a transient mood state, plays a key role in the craving experience. 24, 25, 46 However, we found that patients with baseline medium-high craving had a significantly smaller reduction in their anxiety and depression levels during treatment compared to the group with low craving.
In this study, we also compared the psychological changes occurring during the 28-day rehabilitation program between patients with low versus medium-high temptation to drink at baseline. The longitudinal analysis performed showed that patients with low temptation to drink at baseline achieved a more significant improvement in motivation to change, self-efficacy, depression, and anxiety during rehabilitation 
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Motivation to change and temptation to drink compared to the group with medium-high levels. Thus, craving was negatively associated with mental health and treatment outcomes, as reported in previous studies. 23 For example, Litt et al found that craving was related to drinking immediately following treatments and that it was most likely to occur in those who had severe dependence and mood disturbances. 47 The findings should be evaluated in light of some study limitations. First, craving, anxiety, and depression were assessed in the context of a 28-day residential rehabilitation program for alcohol dependence in which subjects were committed to stop drinking; this could have led to a tendency to minimize self-reports. Therefore, results cannot be generalized to alcohol-dependent individuals in other social and cultural contexts. Second, the transtheoretical model of change is a pedagogical and conceptual framework but patients' readiness to change can fluctuate extremely quickly and change differently from individual to individual. Hence, readiness to change cannot be considered as a stable measure and in this study it would have been strongly affected by the rehabilitation treatment; therefore, caution is needed in interpreting the results and their predictive value.
Third, we evaluated temptation to drink using a self-report VAS that may not reflect the complex and multifactorial phenomenon of craving. Fourth, information about the presence of concurrent psychiatric disorders was not available because of the retrospective design of this study.
Conclusion
Our study showed that hospital rehabilitation for alcohol dependence problems is associated with an overall improvement in motivation to change and a significant reduction in psychological distress.
In addition, we found that baseline temptation to drink is negatively associated with mental health and treatment outcomes, and that the posttreatment temptation to drink was significantly associated with polysubstance dependence and baseline readiness to change levels.
These findings suggest the need for an early assessment of craving and careful monitoring during rehabilitation programs to better orient treatments so as to achieve positive outcomes; the temptation to drink assessment might be a useful tool for assessing the level of aftercare needs or whether an inpatient might need tailored treatment until the level of craving is reduced to prevent negative outcomes.
Interventions for alcohol-dependent patients should focus on motivation to change, negative moods, and relapse prevention strategies to help patients to identify high-risk situations and to manage craving more effectively. The time spent in treatment is one of the strongest factors associated with positive outcomes in the posttreatment period. 48 Therefore, after a period of hospital rehabilitation, outpatient treatments based on an integrated care approach are fundamental to promote the retention of alcohol-dependent patients in active participation and to reduce the risk of relapses. 49 Future research should focus on patient's assessment in the late detoxification period (ie, between the second and sixth months after discharge) to explore relationships among psychological changes, physical health, craving, and relapses.
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